The purpose of this study is to design and make a prototype of a motorized vehicle speed data recorder by utilizing MMC (Multi Media Card) as a data recording media so that there will be factual evidence in the form of a motor vehicle track record as long as the vehicle is running. The research method uses the Research and Development (R & D) approach, with stages: hardware design and firmware creation, hardware testing, GUI application creation, GUI application testing, data retrieval testing, and data analysis. The entire system of this tool is controlled by the ATmega328 microcontroller, the RTC module is used to generate timer signals in real time and Infrared Sensors (IR Sensors) as wheel rotation detectors that are used as car speed sensors when driving. Data is recorded in the form of real time speed, accelerator (acceleration) and the distance stored in a Secure Digital Card (SD Card) or MMC (multimedia card) within the specified time interval. The results of hardware testing show that the design works through all the test scenarios performed. GUI applications and firmware are tested by blackbox testing, and show that the system is running smoothly. In addition, testing is also focused on speed data recording segmentation algorithms, with the result that the algorithm can mark the phase of each speed change with 100% accuracy. Product testing with data retrieval is done in 10 (ten) data by comparing the actual distance indicated by the speedometer with the system measurement value. The test results show that the system can accurately estimate activity parameters for each change in speed, with an accuracy rate of 98.91%. In addition, the standard deviation value of 0.02625 km / h indicates that this system is considered consistent in measurement.
Introduction
The number of motor vehicle accidents in Indonesia is very high, and has become the number 3 cause of death [6] , even according to Hayes [5] , Cited by Abdallah Kassem [1] stated that according to the World Health Organization, every year more than one million people in the world die from transportation-related accidents. The road traffic law in Indonesia has not yet required vehicles to use speed markers that can be marked by observers both inside and outside the vehicle so that when the car passes or if an accident cannot be determined exactly how fast the car is at that time. In a number of previous studies many efforts have been made to make a tool that is able to contribute to making motorists more careful in running their vehicles. The research was carried out among others by Tomer Toled [9] , who examined the In-Vehicle Data Recorder for Evaluation of Driving Behavior and Safety, Abdallah Kassem [1] who made the VBBS Vehicle Black Box System, and Dwi Purwanti [4] who made a prototype of a motorized vehicle speed marker on the highway.
Dwi Purwanti (2012) in the study made a prototype of the speed marker tool whose installation was focused on the outside of the car body and inside the car, so that observers outside and inside the car could monitor the speed of the car at that time. Sign lights and sound displays that are made indicate the speed of the car at a certain speed range. Thus outside observers, especially the police, will soon find out if the speed of the car exceeds the allowable limits, and violators of the speed limit will be subject to sanctions. However, the indicator lights and alarms only sound when the car is running, so that it cannot be used as permanent evidence for the police to ensnare the driver who violates this speed limit with legal sanctions, so that an authentic evidence tool is needed in the form of a running track record of motorized vehicles at that time. Therefore in this study a prototype of a motorized vehicle speed data recorder was made using MMC (Multi Media Card) as a recording media and supported by several other components. It is hoped that by recording the speed of these motorized vehicles that can be displayed at any time when needed, it will be very helpful for evidence of accidents and other interests.
The specific purpose of this research is to uncover and find the following:
• Can be designed Prototype Motor vehicle speed data recorder with speed data recording media using MMC (Multi Media Card) • From the prototype that has been designed, an electrical test data analysis can be carried out and a limited test of the accuracy and practicality of the tool. Overall the system of this tool is controlled by the ATmega328 microcontroller, the RTC module (Real Time Clock) is used as a timer signal generator in real time, the Infrared sensor (IR Sensor) functions as a wheel rotation detector used as a car speed sensor when driving. Data recorded is in the form of real time speed, accelerator (acceleration) and distance traveled stored in MMC (multimedia card) in the time interval that can be set through the application menu. The diagram block of the motorized vehicle speed data recorder is described as follows: 
Multi Media Card (MMC)
The Multi Media Card (MMC) is a memory-card standard used for solid-state storage. Unveiled in 1997 by SanDisk and Siemens AG [8] . MMC is based on a surface-contact low pin-count serial interface using a single memory stack substrate assembly, and is therefore much smaller than earlier systems based on high pin-count parallel interfaces using traditional surface-mount assembly such as CompactFlash. Both products were initially introduced using SanDisk NOR-based flash technology. MMC is about the size of a postage stamp: 24 mm × 32 mm × 1.4 mm. MMC originally used a 1-bit serial interface, but newer versions of the specification allow transfers of 4 or 8 bits at a time. MMC can be used in many devices that can use Secure Digital (SD) cards.
Microcontroller
A microcontroller is a single-chip computer that is specifically manufactured for embedded computer control applications. These devices are very low-cost and can be used very easily in digital control applications. Most microcontrollers have the built-in circuits necessary for computer control applications. For example, a microcontroller may have A/D converters so that the external signals can be sampled. They also have parallel input-output ports so that digital data can be read or output from the microcontroller. Some devices have built-in D/A converters and the output of the converter can be used to drive the plant through an actuator (e.g. an amplifier). Microcontrollers may also have built-in timer and interrupt logic. Using the timer or the interrupt facilities, we can program the microcontroller to implement the control algorithm accurately. [7] ATmega328 microcontroller is an Atmel production microcontroller that uses the core CMOS (Complementary Metal Oxide Semiconductor) (core) and has an 8-bit AVRR RISC architecture [2] ATmega328 is identical to ATmega48, ATmega88 and ATmega168, all four have the same electrical specifications and pin out. The only difference lies in the amount of RAM and ROM. There is also a version with suffic -P which has the advantage of lower power consumption. In designing the prototype of the Car Speed Marker, researchers used the AVR ATmega328 type microcontroller which has advantages over other types of microcontrollers. the advantage of the AVR microcontroller is that AVR has a faster program execution speed because most instructions are executed in a 1 hour cycle, faster than the MCS 51 microcontroller which has a CISC (Complex Instruction set Compute) architecture where the MCS 51 microcontroller requires 12 cycles to run 1 instruction.
RTC (Real Time Clock)
RTC (Real Time Clock) is an IC (Integrated Circuit) that is specifically designed in the timing process such as hours, minutes, seconds, dates, months, years, etc. This device functions as a digital clock that is used as a clock for this system used for speed data at that time. With this device, it will be known the speed data that is shown also the time at the time of the speed record. RTC on the system is a timer system that can be retrieved data in I2C communication. I2C communication system allows to use 2 lines so that reducing cable usage. Besides that, I2C communication has also been more popular through the development of increasingly developing technology.
[10]
Infra Red Sensor (IR Sensor)
Basically the Infra Red Sensor is a proximity sensor, so the speed calculation mechanism resembles a speed encoder in general. The IR sensor unit comprises IR LED which emits a high intensity red light out of the sensor unit. If the obstacle is in its path it was received and the light was received by the transistor photo. The reflected signal falls on the photo transistor. This ray excites the transistor and switches on the transistor. [3] In this study when the wheel rotates, the alloy wheels will trigger the IR sensor so that it outputs a digital signal with the wave box characteristics corresponding to the speed of the wheel. When the IR sensor hits the alloy bar, the IR sensor will detect the object in front of it so that the output will be LOW and the sensor does not hit the alloy bar, the IR sensor cannot detect the object in front of it so the output will be HIGH. This wave box will be forwarded to the recording device. 
Research Methods
The research method used is Research and Development with product output in the form of motorized vehicle speed data recorder hardware and speed data recording software. The research stages are described as follows: 
Results and Discussion

Product Design Result
The overall product design results can be described through the following flowchart: 
Display and GUI Application.
GUI application results that have been made can properly process raw binary files from hardware and then present them in the form of informative data. Data is presented both in numerical and graphic form so that it is easy to read. The following is the appearance and features of the GUI application.
Menu Bar
Contains actions to open prototype log files (Load Raw Record) and export data tables into Excel Spreadsheet format (Export Records as Xlsx). Menu bar display as follows: The menu bar that places it in the upper left corner of the application window can be seen directly by the user once the application is executed, so the user will easily access the essential actions, namely: loading log files and exporting log files in spreadsheet format.
Data Presentation Navigation Display
Function to change the appearance of data presentation between instrument display and table view. Below is a data presentation navigation display: Figure 6 . Data View Navigator Data presentation navigation display is made with Tab View control. Use of Tab View provides "one-click" access, making it easier for users to change the presentation display between view table and instrument display.
Instrument Display
This is the display of data presentation when the program starts or can be called the default display from the GUI. In this display various instruments are presented in the measurement data. The design results are shown in this Figures, users can observe various types of information on the recording activity of the speed using this feature.
Numerical Data Instrument
Function displays various momentary parameters in numeric form. The font used is the seven segment form to make it look clearer. Below is the display of numerical data instruments: By looking at the number disc instrument, fluctuating acceleration and speed values can be concluded more easily by the user than seeing it through numerical data instruments. The scale value of numeric discs is set at a distance, namely -20 m/s2 to 20 m/s2 for vehicle acceleration discs, while for disc numbers the speed is 0 km/h to 160 km/h.
Speed and Acceleration Curves in the Time Domain
To see how the movement of values from time to time, also provided a data display in the form of a curve ( figure 9 ). This curve displays the value of changes in vehicle speed (blue curve) and vehicle acceleration (red curve) in the time domain with a per grid interval of 10 (ten) seconds. 
Distance Curve in Time Domain
Serves to observe changes in distance over time. Unlike the speed and acceleration curves, the scale of the y axis on the time curve is automatically adapted to the continuous increase in mileage. In the export spreadsheet file there are two parts, namely the summary of the activity and the record table. The record table is under a summary of activities that contains activity data in detail at sampling times with all parameter fields listed. 
Conclusion
Based on the results of research and discussion as disclosed previously, it can be concluded, among others. Infra Red sensor-based prototype system and controlled by a microcontroller using MMC as a data storage designed to provide accurate mileage estimation results with an average error of 1.09% or 98, 91% accuracy. In addition the estimation results are also consistent, which is represented by the system experimental standard deviation value of less than 1 (one) km/h which is equal to 0.02625 km/h. The results of hardware testing indicate that the design is successful through all the test scenarios performed. Personal Dead Reckoning and Zero Velocity Update (ZUPT) techniques on prototype devices designed to produce vehicle speed estimates dynamically over time. GUI applications and firmware are tested by blackbox testing, and indicate that the system is running smoothly. The prototype system has a GUI application that is designed to have a variety of instruments that display data results both numerically and graphically, which can help and simplify the process of monitoring vehicle speed recording activities from time to time.
